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 80% of the sensory input for learning is believed to be visual, therefore visual  
   anomalies may negatively impact on children’s academic performance1 
 Anisometropia is an important visual problem in children, affecting up to 11% of  
   the population2-4 
• The impact of low levels of uncorrected anisometropia on measures of academic-
related performance has not been investigated 
• Some studies have reported that hyperopic anisometropia is associated with 
impaired reading skills in children, but the strength of evidence from these studies 
is weakened by confounding factors (differences in IQ levels, presence of 
amblyopia)5-7 
 The aim of this study was to investigate the impact of 0.75 D of simulated  
   hyperopic anisometropia on children’s ability to perform a range of academic- 
   related tasks, particularly following sustained near work. The possible impact of  
   ocular dominance on the reduction of performance was also investigated 
 
INTRODUCTION AND AIMS 
 Assessed using the Neale Analysis of Reading Ability examined 
• Reading rate (words per minute) 
• Reading accuracy (number of correct words) 
• Reading comprehension (number of correct questions) 
 There was a significant main effect of both hyperopic anisometropia  
   simulation and sustained near work on all measures (p<0.001)  
   with a significant interaction between visual condition and near work (p<0.05) 
 There was no significant impact of ocular dominance (p>0.05) 
 The largest decrease was observed in the reading comprehension measure (11%)   
compared to rate (4%) and accuracy (4%) with simulated hyperopic anisometropia and 
following sustained near work  
 
METHODS 
 Simulated hyperopic anisometropia and prolonged near work each individually 
resulted in decrements in performance of academic-related measures which has 
important implications: 
• Low levels of hyperopic anisometropia may have functional implications in children, 
especially following sustained near work 
• Refractive correction for low levels of anisometropia may potentially benefit children in 
relation to academic performance 
• Screening for low magnitude uncorrected anisometropia in children may minimise 
possible functional disadvantage in schools 
• For daily classroom activity planning by teachers, where sufficient breaks are important 
between sustained near activities to prevent visual fatigue, which may impact on 
academic performance 
 The observed decrement in performance was not influenced by the laterality (ocular 
   dominance) of the imposed monocular defocus 
 Effects observed in this study may be artificially exacerbated compared to children  
   with habitual uncorrected hyperopic anisometropia, who have partially adapted to  
   their condition: 
• Future research should explore the impact of both habitual and simulated hyperopic 
anisometropia on children with a wider range of academic ability 
 
DISCUSSION 
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RESULTS: READING PERFORMANCE 
RESULTS: VIP PERFORMANCE 
 Assessed using  the Coding and Symbol Search subtests of the 
 Wechsler Intelligence Scale for Children 
 The number of correct responses on the Coding and Symbol Search 
 subtests within 120 seconds was recorded 
 Coding and Symbol Search subtest scores were significantly 
 reduced by both simulated hyperopic anisometropia and 20 minutes near work (p<0.001), 
with a significant interaction  between visual condition and near work (p<0.05)  
 There was no significant impact of ocular dominance (p>0.05) 
 A mean reduction of 8% and 12% in performance was found in each of the subtests 
respectively with simulated anisometropia following prolonged near work 
• This suggests that anisometropia simulation and sustained near work may affect children’s 
ability to accurately extract and interpret visually presented information 
 
 
 
 
 
 
 
 
 
 
 
 
RESULTS: READING-RELATED EYE MOVEMENT 
 Assessed with the Developmental Eye Movement (DEM) test 
 Time taken by participants to read aloud single digit numbers  
   aligned vertically and horizontally was recorded: 
• DEM vertical time (s) 
• DEM horizontal time (s) 
• DEM ratio (horizontal/vertical time) 
 Hyperopic anisometropia and sustained near work, both lead to a significant increase 
in DEM vertical and horizontal times as well as DEM ratio    (p<0.001), with a significant 
interaction between visual condition and near work (p<0.05) 
 There was no significant impact of ocular dominance (p>0.05) 
 
 
 
 
 
 
 
 
 
 
 
 Larger decrements were observed in the vertical (7%) and horizontal (9%)  
   components as compared to the DEM ratio (3%) in the presence of anisometropia  
   simulation and following sustained near work: 
• Suggests that simulated hyperopic anisometropia and sustained near work may impact on 
reading-related eye movements, which are important for children to perform well 
academically 
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 Participants: 
• 16 visually normal children from Years 5-7 
• Mean age  11.1 ± 0.8 years (10 males, 6 females) 
• English as first language 
 Three standardised academic-related measures were assessed 4 times (on 2  
   separate visits) for a combination of different visual and near work conditions   
   during binocular viewing 
 Half of the participants had the simulated hyperopic defocus before the 
dominant eye and the other half before the non-dominant eye 
 The order of visual conditions and outcome measures was randomised 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Repeated measures analysis of variance (ANOVA) was used to examine the 
impact of hyperopic simulation before and after a period of 20 minutes of 
sustained near work 
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